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DATA PROCESSING DEVICE 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to a data-processing device, in 
particular, it relates to a data processing device that is used 
in a system that conducts transmitting and receiving of data 
in packet units through the medium of a serial bus that 
conforms to the IEEE 1394 standards. 

BACKGROUND OF THE INVENTION 

In the past, in order to accept image and voice data, and 
control an AV machine With a data-processing device such 
as a personal computer, a video capture board, an RS232C 
bus, and the like Were individually required, and uni?ed 
handling could not be done. 

Thus, in recent years standards suited to data transmission 
in the multimedia era have been proposed, for eXample, by 
means of the “IEEE 1394 High Performance Serial Bus 
Standards” (hereinafter, called IEEE 1394 Standards), and 
environmental improvements have been made to be able to 
freely conduct high speed, high volume communications. 

One eXample of a conventional data processing device is 
shoWn at key 101 of FIG. 4. This data processing device 101, 
along With another data processing device that is not 
illustrated, is connected to an IEEE 1394 bus 106. The IEEE 
1394 bus 106, Which conforms to the IEEE 1394 Standards, 
is a serial bus in Which the propagation of data in packet 
units is possible, the data processing device 101 transmits a 
request packet and receives only an acknowledge signal 
through the medium of the IEEE 1394 bus 106, but by 
receiving a response packet in addition to the acknowledge 
signal the eXchange of data With another data processing 
device can be done. 

The data processing device 101 has a microcomputer 102, 
a transmitting device 103, and a receiving device 104. 
Among these, the transmitting device 103 and the receiving 
device 104 are arranged in parallel betWeen the microcom 
puter 102 and the IEEE 1394 bus 106. 
An explanation is given in regard to the case Wherein this 

type of data processing device 101 conducts the eXchange of 
data With another data processing device While referencing 
the How chart of FIG. 5. This is a How chart shoWing the 
processes that the transmitting device 103 conducts in the 
interval of transmitting a request package, and the keys S101 
to S106 shoW each processing step. 

First, the microcomputer 102 creates request packets 
based on a prescribed program, and outputs them one after 
another to the transmitting device 103. Each request packet 
carries the information from the data processing device 101, 
Which is the transmitting source, and includes the recogni 
tion information that recogniZes the request package, the 
information that speci?es another data processing device for 
the transmit destination of the request packet, and informa 
tion for the purpose of specifying the data to be read out. 

The transmitting device 103 has an internal buffer 
memory (not illustrated) that sequentially holds the request 
packets that are successively input in the buffer memory, 
reads these out one at a time, and sends them to the IEEE 
1394 bus 106 S101. 
The transmitting device 103 sends a request packet, 

outputs recognition information for the request packet that 
has been sent to the receiving device 104, and, along With 
notifying the receiving device 104 of the purpose that a 
request packet has been sent, transitions to an input Wait 
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2 
condition for an acknoWledge signal S102, and until the 
acknoWledge signal, eXplained beloW, signal is input, it 
cannot transmit a neW request packet. 
When the request packet is sent to the IEEE 1394 bus 106, 

the other data processing device (hereinafter, called the other 
party data processing device) that Was speci?ed by the 
contents of the request packet sequentially receives the 
request packet from the IEEE 1394 bus 106, reads out its 
content, and sends an acknoWledge signal corresponding to 
that content to the IEEE 1394 bus 106. What is referred to 
as an acknoWledge signal is information made up of either 
of “acceptance con?rmation” or “pending,” and is a signal 
that is sent for the purpose of noti?cation of the report that 
the request packet has been received. The acknoWledge 
signal of acceptance con?rmation is sent in the event the 
response packet is deemed unnecessary, and the acknoWl 
edge signal of pending is sent When it is deemed respectively 
that the response packet is necessary. 

After a prescribed time has elapsed after the request 
packet is received, in the event neither of the acknoWledge 
signals are input to the transmitting device 103 from the 
receiving device 104, the transmitting device 103 deter 
mines that an error has been generated, noti?es that purpose 
to the microcomputer 102, and shifts to error processing 
S103‘ 
On the other hand, in the event an acknoWledge signal is 

input to the transmitting device 103 from the receiving 
device 104, the input acknoWledge signal is detected, and a 
determination is made as to Whether that acknoWledge signal 
is an acknoWledge signal of acceptance con?rmation S104. 
In the event it is an acknoWledge signal of acceptance 
con?rmation, the transmitting device 103 determines that 
the transaction has been completed, and one processing 
series relating to the transmission of one request packet is 
completed. When the processing series is completed, the 
transmitting device 103 transitions to a condition in Which it 
is possible to transmit a neW request packet. 
On the other hand, in the event the acknoWledge signal 

that has been received is not an acknoWledge signal of 
acceptance con?rmation, but is an acknoWledge signal of 
pending, the transmitting device 103 shifts to the response 
signal Wait condition S105. When it shifts to this response 
signal Wait condition, the transmitting device 103 transitions 
to a condition in Which a neW request packet cannot be 
transmitted until the fact that the previously mentioned 
response packet has been received is acknoWledged. 
The other party data processing device that has sent the 

acknoWledged signal of pending in response to the content 
of the received request packet generates a response packet 
containing recognition information, information that speci 
?es the transmission source and transmission destination, 
information that speci?es the other data processing device of 
the transmission destination for the request packet, infor 
mation for the purpose of specifying the data that is to be 
read out, and the like, and sends it to the IEEE 1394 bus 106. 

If the receiving device 104 has received the response 
packet, receiving device 104 outputs recognition informa 
tion for the response packet that has been received to the 
transmitting device 103, and noti?es it of the purpose that 
the response packet has been received. 
When the fact that the response packet has been received 

is con?rmed by means of this noti?cation, the transmitting 
device 103 assumes that there is a completion of that 
transaction and shifts to a condition in Which transmission of 
the neXt request packet is possible. 
The receiving device 104, When it is noti?ed of the 

purpose that the response packet has been received, outputs 
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that response packet to the microcomputer 102. The micro 
computer 102 conducts processes such as storing the input 
response packet in a prescribed memory device. 

If there is not a noti?cation of the purpose that the 
response packet has been received even after a ?xed time has 
elapsed after the acknowledge signal of pending has been 
input, the transmitting device 103 determines that an error 
has been generated, noti?es the microcomputer 102 of that 
purpose, and shifts to error processing S106. 

As was eXplained above, this data processing device 101 
can conduct the eXchange of data by transmitting a request 
packet and receiving a corresponding response packet. 

However, with this data processing device 101 there is a 
problem that, since the determination processes must be 
conducted for determining whether or not an acknowledge 
signal has been input S102, determining whether or not the 
input acknowledge signal is acceptance con?rmation S104, 
and determining whether or not the response packet has been 
received S105, there is the problem that the processing load 
for the transmitting device becomes excessive. 

Also, since the transmitting device 103 is designed not to 
transmit a request packet in the interval of the input wait 
condition for the acknowledge signal and the receive wait 
condition for the request packet even if new request packets 
are continuously created by the microcomputer 102, there is 
a problem generated wherein the ef?ciency at the time of 
transmitting a request packet is decreased since the gener 
ated request packets cannot be continuously transmitted in 
the interval of the receive wait. 

SUMMARY OF THE INVENTION 

This invention was originated for the purpose of solving 
the aforementioned unfavorable conditions of the past, and 
its purpose is to offer technology that improves the request 
packet transmission efficiency in a data processing device 
that can be connected to an IEEE 1394 bus. 

In order to solve said problems, the data processing device 
of one aspect of this invention has a processing device that 
creates a request packet, a transmitting device that is con 
nected to a serial bus transmits said request packet to said 
serial bus and transitions to a con?rmation signal wait 
condition; a receiving device that is connected to said serial 
bus receives a response packet and a ?rst con?rmation signal 
or a second con?rmation signal that is a response corre 
sponding to said request packet from said serial bus, outputs 
said ?rst or second con?rmation signal to said transmitting 
device, and outputs said response request to said processing 
device; a transmission information storage means that stores 
the transmission information contained in the said request 
packet; for the purpose of specifying a request packet a 
reception results storage means that stores reception infor 
mation contained in said response packet for the purpose of 
specifying said transmission information and transmission 
results or the response packet and condition noti?cation 
information showing the response condition of the response 
packet; wherein said transmitting device outputs said trans 
mission information to said transmission information stor 
age means at the time of transmitting said request packet, 
and, in the event said con?rmation information is said ?rst 
con?rmation signal, outputs transmit results showing said 
transmission information and said ?rst con?rmation signal 
to said reception results storage means and transitions to a 
condition in which it is possible to transmit a new request 
packet; and wherein said processing device, based on said 
transmission information stored in said transmission infor 
mation storage means, and said transmission information 
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4 
and said transmit results stored in said reception results 
storage means, determines whether or not a series of pro 
cesses have been normally conducted by means of the 
transmission of said request packet. 

Also, the data processing device of another aspect of the 
invention is a data processing device recorded in Claim 1, 
wherein said transmitting device that, in the event said 
con?rmation signal is said second con?rmation signal, tran 
sitions to a condition in which it is possible to transmit a new 
request packet; said receiving device receives said response 
packet and outputs said reception information and said 
condition noti?cation information to said reception results 
storage means; and said processing device, based on said 
transmission information stored in said transmission infor 
mation storage means, and said reception information and 
said condition noti?cation information stored in said recep 
tion results storage means, determines whether or not a 
series of processes have been normally conducted by means 
of the transmission of said request packet. 

Also, the data processing device of a third aspect of the 
invention is a data processing device wherein said transmit 
ting device has a dummy response request packet generating 
means that, in the event said request packet has not been 
received even though a prescribed time has elapsed after 
said second con?rmation signal has been received, generates 
a dummy request packet containing said reception informa 
tion for the response packet that should have been received, 
said condition noti?cation information, and the recognition 
information; said receiving device, along with outputting 
said reception information and said condition noti?cation 
information for said dummy response request to said recep 
tion results storage means, outputs said dummy response 
request to said processing device; and said processing 
device, based on said transmission information stored in said 
transmission information storage means, and said reception 
information and said condition noti?cation information 
stored in said reception results storage means, determines 
whether or not a series of processes have been normally 
conducted by means of the transmission of said request 
packet. 

Also, the data processing device of a fourth aspect of the 
invention is a dated device is constructed so that said request 
packet, said response packet, and said serial bus conform to 
the IEEE 1394 Standards. 

Also, the data processing device of a ?fth aspect of the 
invention is a data-processing device wherein said transmis 
sion information is composed of a destination ID and a 
tLabel, said reception information is composed of a source 
ID and a tLabel, and said condition noti?cation information 
is composed of an rCode. 

According to this invention, the transmitting device at the 
time of receiving a request packet obtains transmission 
information from the request packet and outputs it to a 
transmission information storage means, and in the event the 
content of a con?rmation signal (acknowledge signal) is 
content that a response packet has not been returned, in other 
words, in the event it is the ?rst con?rmation signal, the 
content of the receive acknowledge signal (transmit results) 
and the transmission information are output to the reception 
results storage means. 

When this is done based on the transmission information 
that was input to the transmission information storage means 
at the time of the request packet transmission, the transmis 
sion information that was input to the reception results 
storage means at the time of the reception of the acknowl 
edge the signal, since the processing device and the content 



US 6,604,154 B1 
5 

of the acknowledge signal, can determine whether or not the 
transmit condition (series of processes) was normal for the 
request packet, it is not necessary for the transmitting device 
to determine the normal or abnormal transmit conditions as 
in the past. 

Also, in this invention in the event the content of the 
acknowledge signal is content in which the response packet 
has been returned—in other words, in the event it is the 
second con?rmation signal—the transmitting device, at the 
time of transmitting the request packet, obtains the trans 
mission information from the request packet and outputs it 
to the transmission information storage means; the receiving 
device, at the time of receiving the response packet, outputs 
the reception information of the response packet and the 
condition noti?cation information to the reception results 
storage means; and the processing device, based on the 
transmission information, the reception information, and the 
condition noti?cation information, determines whether or 
not the answer of the response packet is normal in relation 
to the transmission of the request packet, and, in the event 
it determines that it was abnormal, interrupts the transmis 
sion of the request packet to the transmitting device. 

Because of this, the transmitting device determines 
whether or not the answer of the response packet to the 
transmission of the request packet is normal, and it is not 
necessary to wait for the transmission of the request packet 
based on that determination. 

Therefore, when the transmitting device obtains the trans 
mission report and transmits the request packet, as long as 
it is not determined at the processing device that an abnor 
mal transmit condition has been generated, the transmission 
of the next request packet can be done immediately without 
regard to the receive condition of the response packet, and 
since the transmission of request packets can be done one 
after another, the transmission ef?ciency for the request 
packets can be improved compared to the past whereby the 
transmission of a new request packet could not be done in 
the interval of the response packet receive wait condition. 

Furthermore, in this invention in the event the receiving 
device cannot receive said response packet even if the 
content of the acknowledged signal is a content in which the 
response packet is returned, a dummy response packet is 
generated by a dummy response packet generating means. 

Because of this, if condition noti?cation information is 
carried showing an abnormality in the dummy response 
packet, even in the case in which the response packet could 
not be received, a determination can be made by reading out 
the condition noti?cation information from the dummy 
response packet as to whether or not the answer of the 
response packet that responds to the request packet is normal 
by the same series of processes as when the response packet 
is received. 

Also, since a dummy response packet and a response 
packet that was normally received can be distinguished by 
reading out the added information (recognition information) 
from the dummy response packet in regard to a transaction 
in which a dummy response packet has been received, the 
fact that a response packet has been received can be 
detected, and in regard to that transaction the request packet 
can be retransmitted. 

In the data processing device 1, when the transmission 
information acquisition section 8 acquires the destination ID 
and the tLabel and transmits these to the transmit queue 5, 
the transmitting device 3 can immediately transmit new 
request packets. As a result of that, even if a response to the 
request packet fails, since the decision section 11 can detect 
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6 
the fact that the response has failed, in order to provide for 
a failure of the response in the interval from the transmission 
of the request packet until the reception of the response 
packet, the transmission ef?ciency for the request packet can 
be increased compared to the past because transmitting 
device, different than in the past wherein a request packet 
could not be output, can transmit request packets one after 
another until the decision section 11 has determined that the 
response has failed. 
As was explained above, since the processing device 

makes the determination according to this invention, in 
regard to whether or not the transmit condition for the 
request packet is normal, and it is not necessary for the 
transmitting device to make this decision (compared to in 
the past where the decision process was made by the 
transmitting device) the processes that the transmitting 
device can be reduced. 

Also, with the process here the reception of the response 
packet is unnecessary since the processing device can deter 
mine whether or not the transmission of the request packet 
was correct; and since the transmitting device can transmit 
new request packets one after another until the processing 
device has determined that an abnormality has been gener 
ated in the transmission, the transmission ef?ciency for the 
request packet can be increased compared to the past. 

Lastly, in the event the receiving device cannot receive the 
response packet, since a dummy response packet is created, 
even in the event the response packet cannot be received, a 
determination can be made as to whether or not the trans 
mission was normal by a series of processes that are the 
same as when a response packet is received. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the construction of a data 
processing device of an embodiment con?guration of this 
invention. 

FIG. 2 is a How chart showing the processes of the 
transmitting device of this invention. 

FIG. 3 
(a): Adiagram explaining the format of the request packet 
(b): A diagram explaining the format of the response 

packet 
(c): A diagram explaining the format of a dummy 

response packet 
FIG. 4 is a diagram showing the construction of a con 

ventional data processing device 
FIG. 5 is a How chart showing the processes of a con 

ventional transmitting device 

Explanation of the Reference Numerals 

1 Data processing device 
2 Microcomputer (processing device) 
3 Transmitting device 
4 Receiving device 
5 Transmit queue (transmission information storage 

means) 
6 IEEE 1394 bus (serial bus) 
7 Receive queue (reception results storage means) 
8 Transmission information acquisition section 
9 Reception information acquisition section 
10 Dummy packet creating section 
11 Decision section 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A data processing device of this invention is explained by 
referencing FIG. 1. In FIG. 1, key 1 is a data processing 
device of an embodiment con?guration of this invention. 
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This data processing device 1 is connected to an IEEE 
1394 bus 6 along with a plurality of other data processing 
devices, and is made such that the exchange of data with 
other data processing devices can be done through the 
medium of the IEEE 1394 bus 6. 

The data processing device 1 has a microcomputer 2, a 
transmitting device 3, a receiving device 4, a transmit queue 
5, and a receive queue 7. The microcomputer 2 has a 
decision section 11. 

The transmitting device 3 has a transmission information 
acquisition section 8. Also, the receiving device 4 has a 
reception information acquisition section 9, and a dummy 
packet generating section 10. 
Among these, the transmitting device 3 and the receiving 

device 4 are arranged in parallel between the microcomputer 
2 and the IEEE 1394 bus 6. 

The transmit queue 5 and the receive queue 7 are com 
posed of a memory of a FIFO (First in ?rst out) construction, 
the transmit queue 5 is installed between the transmission 
information acquisition section 8 and the decision section 
11, and the receive queue 7 between the reception informa 
tion acquisition section 9 and the decision section 11, 
respectively. 
An explanation is given in regard to a case of this type of 

data processing device 1 conducting the exchange of data 
with other data processing devices while referencing the 
How chart of FIG. 2. This is a How chart showing the 
processes that the transmitting device 3 conducts in the 
interval of transmitting a request packet, and keys S1 to S6 
show each processing step. 

First, the microcomputer 2 generates request packets 
based on a prescribed program, and outputs them one by one 
to the transmitting device 3. 
An outline of the format of a request packet that the 

microcomputer 2 generates is shown at key 20 of FIG. 3(a). 
This format 20 has the ?rst to third memory regions 21 to 23, 
and the destination ID, tLabel, and source ID are respec 
tively recorded in these. The destination ID is information 
designating the machine of the transmission destination. The 
tLabel is an intrinsic tag that is allocated to each unresolved 
transaction. Also, the source ID is information designating 
the machine of the transmission source. 

When request packets are input one after another, the 
transmitting device 3 successively holds the input request 
packets in a buffer memory (not illustrated) that is provided 
internally, and reads them out one at a time. 

The transmission information acquisition section (a) 
acquires the destination ID and the tLabel of the request 
packet that is read out, attaches correspondence, and outputs 
it as one set to the transmit queue 5 S1. 

When the transmission information acquisition section (a) 
acquires the set of the destination ID and the tLabel and 
outputs it to the transmit queue 5, the transmitting device 3 
sends the request packet to the IEEE 1394 bus 6 S2. 
When the request packet is sent to the IEEE 1394 bus 6, 

the other data processing device (hereinafter, called the other 
party data processing device), which the destination ID of 
the request packet has speci?ed, sequentially receives the 
request packet from the IEEE 1394 bus 6, reads out its 
content, and sends an acknowledge signal corresponding to 
that content to the IEEE 1394 bus 6. What is referred to as 
the acknowledge signal is information made up of either 
“acceptance con?rmation” or “pending,” and both are sent to 
announce the purpose of having received a request packet, 
but the acknowledge signal of acceptance con?rmation is 
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sent in the event a later explained response packet is not 
returned, and respectively, the acknowledge signal of pend 
ing is sent when a response packet is returned. 
When it sends a request packet, the transmitting device 3 

transitions to an input wait condition for an acknowledge 
signal S3, and in the event neither of the acknowledge 
signals are input to the transmitting device 3 from the 
receiving device 4 after a prescribed time has elapsed after 
the request packet is transmitted, the transmitting device 3, 
in addition to the destination ID and the tLabel of the 
transmitted request packet, attaches a corresponding trans 
mit results to the purpose that an error has been generated in 
the transmission, and outputs them as one set to the receive 
queue 7 S 4. 

In the event an acknowledge signal is input to the trans 
mitting device 3 from the receiving device 4 within a 
prescribed interval after the request packet was transmitted, 
the input acknowledge signal is detected, and a determina 
tion is made as to whether or not that acknowledge signal is 
an acknowledge signal of pending S5. In the event the 
acknowledge signal is not an acknowledge signal of 
pending, but is an acknowledge signal of acceptance 
con?rmation, in addition to the destination ID and tLabel of 
the transmitted request packet, a transmission result to the 
purpose that the transmission was normally made is output 
to the receive queue 7 S6; and when that transaction is 
completed, it immediately shifts to a condition in which the 
transmission of a new request packet is possible. 
At the point in time of steps S4 and S6, the set of 

destination ID and tLabel of the transmitted request packet 
are stored in the transmit queue 5, and the set of destination 
ID, tLabel, and transmission results of the transmitted 
request packet are stored in the receive queue 7. 
The decision section 11 reads out the storage content of 

the transmit queue 5 and the storage content of the receive 
queue 7, detects the transmission results of the receive queue 
7 with a correspondence to the set of destination ID and t 
Label that are recorded in the transmit queue 5, determines 
whether or not a normal transmission was made, and 
announces that decision result to the microcomputer 2. 
At this time, in the event a transmission result to the 

purpose that an error has been generated is detected, the 
microcomputer 2 outputs a control command to interrupt the 
processing to the transmitting device 3, the receiving device 
4, and the like; and the series of processes are interrupted 
and a process such as retransmitting the request packet is 
conducted. But in the event a transmission result to the 
purpose that a normal transmission was made is detected, the 
series of processes is continued. 
As for the decision as to whether or not an error was 

generated, this is made by the decision section 11; and since 
there is no necessity for the transmitting device 3 to make 
this type of decision processing and to wait for the trans 
mission of a request packet, the processing of the transmit 
ting device 3 can be reduced, and the processing can be 
accelerated to a high-speed. 
An explanation was given above in regard to a case in 

which a response packet was not returned, but in the event 
it is necessary that the other party data processing device 
send data by returning a response packet to the data pro 
cessing device 1 (sprint transaction), the other party data 
processing device transmits an acknowledge signal of pend 
ing to the IEEE 1394 bus 6. 

If an acknowledge signal of pending is received, the 
transmitting device 3 assumes a completion in regard to that 
transaction and immediately shifts to a condition in which 
the transmission of a new request packet is possible. 
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Asummary of the format of an ordinary response packet 
that is generated at the other party transmitting device is 
shoWn at key 30 of FIG. 3(b). This format 30 has the ?rst to 
?fth memory regions 31 to 35; and the destination ID, the 
tLabel, the source ID, the rCode, and the data that is to be 
transmitted are respectively recorded in these. The destina 
tion ID is the information that designates the machine for the 
transmission destination, and in this case designates the data 
processing device 1. The source ID is information that 
designates the machine for the transmission source, and in 
this case designates the other party data processing device. 
Also, the tLabel is an intrinsic tag that is allocated to each 
unresolved transaction, and in this case the same value as the 
tLabel that is recorded in the corresponding request packet 
is recorded. 

Also, the rCode is 4-bit data, and is a code shoWing 
Whether or not a response to the request packet Was suc 
cessful. When the value of the rCode shoWs success, it is 
successful in the readout of the data corresponding to the 
demands of the request packet and shoWs the fact that that 
data Was transmitted. On the other hand, When the value of 
the rCode shoWs a failure, data in the ?fth memory region 
35 are ignored. 

The other party data processing device transmits a 
response packet having this type of format to the IEEE 1394 
bus 6. 

The receiving device 4 receives the response packet from 
the IEEE 1394 bus 6. When received, the reception infor 
mation acquisition section 9 acquires the source ID, the 
tLabel, and the rCode from the response packet, compiles 
one set corresponding to these, and outputs it to the receive 
queue 7. 

When this is done, the source ID, the tLabel, and the 
rCode that Were acquired from the receive response packet 
are made into one set and stored in the receive queue 7, and 
the set of the destination ID and the tLabel of the receive 
request packet are stored in the transmit queue 5. 

Since the source ID of a response packet that is generated 
in response to a given request packet and the destination ID 
of the request packet are the same content, and the tLabel of 
the request packet and the tLabel of the response packet are 
also of the same content, the decision section 11 references 
the storage content of the transmit queue 5, the storage 
content of the receive queue 7, the set of the destination ID 
and the tLabel that are stored in the transmit queue 5, and the 
set of the source ID and the tLabel in Which the contents 
match are detected from the receive queue 7, and by reading 
out an rCode With a correspondence to the detected set of the 
source ID and tLabel at the other party data processing 
device, the response to the transmission of the request packet 
is successful and it can be determined Whether or not the 
packet has been correctly transmitted. 

In the event the decision section 11 detects an rCode 
reporting that the response from the receive response packet 
has failed, the microcomputer 2 outputs a control command 
instructing the interruption of the processes to the transmit 
ting device 3, the receiving device 4, and the like, the 
processes are interrupted, and a process such as retransmit 
ting the request packet is done; but When an rCode from the 
receive response packet reporting that a normal transmission 
has been made is detected, the processes continue. 
When the reception information acquisition section 9 

reads out the source ID, the tLabel, and the rCode from the 
response packet and outputs these to the receive queue 7, the 
receiving. device 4 outputs a response packet to the micro 
computer 2. The microcomputer 2 stores the input response 
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packet in a memory region (not illustrated), and completes 
the one transaction that starts With the transmission of the 
request packet. 
On the other hand, in the event it has shifted to the sprint 

transaction, the transmitting information acquisition section 
8, along With Writing the set of the destination ID and tLabel 
from the request packet being transmitted to the transmit 
queue 5, also communicates a set of the destination ID and 
tLabel to the receiving device 4, and in the event the 
receiving device 4 cannot receive a response packet even 
after a predetermined ?Xed time has elapsed after the request 
packet transmission, the dummy packet creating section 10 
generates a dummy packet having a format such as is shoWn 
at key 40 of FIG. 3(c), based on the destination ID, tLabel, 
and the like that Were communicated to the receiving device 
4. 
As is shoWn in FIG. 3(c), the dummy response packet 40 

has the same format as the response packet that is to be 
received, and has the ?rst to ?fth memory regions 41 to 45, 
in Which the destination ID, the tLabel, source ID, rCode, 
and added information are respectively recorded. 
The dummy packet creating section 10 records a desti 

nation ID, tLabel, and source ID of the same content as the 
response packet that is to be received, and along With 
recording an rCode reporting that an error has been 
generated, records the additional information. This addi 
tional information is to discriminate betWeen the ordinary 
response packet and the dummy response packet. 
When this type of dummy response packet is created, the 

reception information acquisition section 9 acquires from 
the dummy response packet the source ID, the tLabel, and 
the rCode that are recorded in the response packet that is to 
be received, attaches a correspondence to these, and outputs 
them as a set to the receive queue 7. 

In the event a dummy response packet is created, the 
source ID, the t Label, and the rCode that Were acquired 
from the dummy response packet are recorded in the receive 
queue 7, and a set of the destination ID and tLabel of the 
transmitted request packet is recorded in the transmit queue 
5. 

Thus, the decision section 11 references the storage con 
tent of the transmit queue 5 and the storage content of the 
receive queue 7, outputs from the receive queue 7 a set of the 
source ID and the tLabel Wherein the contents match the set 
of the destination ID and the tLabel that are recorded in the 
transmit queue 5, and by reading out the set of the detected 
source ID and tLabel and an rCode With correspondence, can 
determine Whether or not the response to the request packet 
Was successful. 

Since an r Code reporting that the response has failed has 
been recorded in the dummy response packet, the decision 
section 11 determines that the response has failed, and 
communicates that decision result to the microcomputer 2. 
When this is done, the microcomputer 2 outputs a control 
command instructing interruption of the processes to the 
transmitting device 3, the receiving device 4, and the like; 
the series of processes is interrupted, and a process such as 
retransmitting the request packet is conducted. 
When the reception information acquisition section 9 

acquires the source ID, the tLabel, and the rCode from the 
dummy response packet and outputs these to the receive 
queue 7, the receiving device 4 outputs the dummy response 
packet to the microcomputer 2. 

The microcomputer 2 stores the input dummy response 
packet in a memory region, and by means of reading out the 
added information from the dummy response packet, the 
microcomputer 2 can complete the transaction. 
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As Was explained above, With the data processing device 
of this embodiment con?guration, When the transmission 
information acquisition section 8 acquires a destination ID 
and a tLabel and outputs these to the transmit queue 5, the 
transmitting device 3 can immediately transmit a neW 
request packet. As a result of that, even if a response to a 
request packet has failed, since the decision section 11 can 
detect the fact that the response failed, after that, the series 
of processes are interrupted and can respond afterWards to 
the failure of the response by retransmitting a request packet 
for the transaction for Which the response failed. 

Therefore, because the response failure is provided for, 
the transmitting device is different than in the past Wherein 
a request packet could not be transmitted in the interval from 
the transmission of the request packet to the reception of a 
response packet, and since the transmission of request 
packets one after another can be done until it has been 
determined by the decision section 11 that an error has been 
generated, the transmission ef?ciency for the request packets 
can be improved compared to the past. 

Also, even in the event a response packet cannot be 
received, a dummy response packet is generated at the 
dummy response packet generating section 10, and by 
reading out the destination ID, the tLabel, and the rCode in 
the same manner as With the ordinary response packet, a 
determination can be made as to Whether the response to the 
request packet Was successful. 

Also, since it can be determined that that packet is a 
dummy response packet by reading out the added informa 
tion from the response packet, the fact that the response 
packet Was not received can be con?rmed based on the 
transaction in Which the dummy response packet Was cre 
ated. Therefore, the fact that the response packet Was not 
received can be detected Without conducting the special 
processes as Was done in the past. 

Also, for example, in the event the data processing device 
1 transmits a plurality of request packets one after another, 
a plurality of response packets are returned to the other party 
data processing devices, the plurality of data from the other 
party data processing devices are read out, and sequentially 
stored in the microcomputer 2, and even if dummy response 
packets are stored in the microcomputer 2 along With other 
response packets, the dummy response packets can be 
differentiated from the other response packets. 

In regard to transactions in Which a dummy response 
packet is created, data is deleted but since the dummy 
response packet can be differentiated from the other 
response packets, the request packet used in that transaction 
is retransmitted and the deleted data can be supplemented 
later. 

Also, in this embodiment con?guration, the input of the 
transmit queue 5 is connected to the transmission informa 
tion acquisition section 8, the inputs of the receive queue 7 
are connected respectively, to the reception information 
acquisition section 9 and the transmission information 
acquisition section 8, and the outputs of the transmit queue 
5 and the receive queue 7 are both connected to the decision 
section 11. 

Because of this, regardless of the presence or absence of 
a response packet return, the destination ID and the t Label 
of the response packet are Written to the transmit queue (5); 
and on the other hand, When the response packet is not 
returned, the destination ID, tLabel, and the transmission 
results of the request packet are Written to the transmit queue 
(5); and When the response packet is returned, the source ID, 
the tLabel, and the rCode of the response packet, are Written 
to the receive queue (7), respectively. 
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Therefore, When the response packet is not returned, the 

decision section 11 can determine the presence or absence of 
an abnormality by referencing the destination ID and the 
tLabel of the transmit queue 5, and the destination ID, the 
tLabel, and the transmission results of the receive queue 7; 
and on the other hand, When the response packet is returned, 
can determine the presence or absence of an abnormality by 
referencing the destination ID and the tLabel of the transmit 
queue 5, and the source ID, tLabel, and the rcode of the 
receive queue 7. Then, regardless of the presence or absence 
of a response packet return, the decision section 11 can 
determine the transmit condition for the request packet by 
the same operation of referencing the storage contents of the 
transmit queue 5 and the receive queue 7. 
With this embodiment con?guration, the transmit queue 5 

and the receive queue 7 are composed of a memory of a 
FIFO construction, but this invention is not limited to this, 
and memories other than that can also be used. 

Also, in this embodiment con?guration, a transmit queue 
5 and a receive queue 7 are provided, but it can also be 
constructed to directly connect the transmission information 
acquisition section 8 and the reception information acquisi 
tion section 9 to the decision section 11 Without providing 
these. 

Also, in this embodiment con?guration, the microcom 
puter 2 determines the fact that a response packet has not 
been received by reading out the added information from a 
dummy response packet, but this invention is not limited to 
this, for example, it can also be constructed such that the 
receiving device 4 makes that determination by reading out 
the added information and communicating to the transmit 
ting device 3 the fact that a response packet Was not 
received. 
What is claimed is: 
1. A data processing device comprising 
a processing device that creates a request packet, 
a transmitting device that is connected to a serial bus, 

transmits said request packet to said serial bus, and 
transitions to a con?rmation signal Wait condition, 

a receiving device that is connected to said serial bus, 
receives a response packet and a ?rst con?rmation 
signal or a second con?rmation signal that is a response 
corresponding to said request packet from said serial 
bus, outputs said ?rst or second con?rmation signal to 
said transmitting device, and outputs a response request 
to said processing device; 

an information transmission storage device that stores the 
transmission information contained in said request 
packet for the purpose of specifying a request packet; 

a reception results storage device that stores reception 
information contained in a response packet for the 
purpose of specifying said transmission information 
and transmission results or the response packet and 
condition noti?cation information shoWing the 
response condition of the response packet, 

Wherein said transmitting device outputs said transmis 
sion information to a transmission information storage 
device at the time of transmitting said request packet, 
and in the event said con?rmation information is said 
?rst con?rmation signal outputs transmit results shoW 
ing said transmission information and said ?rst con?r 
mation signal to said reception results storage device 
and transitions to a condition in Which it is possible to 
transmit a neW request packet; 

Wherein said processing device, based on said transmis 
sion information stored in said transmission informa 
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tion storage device, and said transmission information 
and said transmit results stored in said reception results 
storage device, determines Whether or not a series of 
processes have been normally conducted by means of 
the transmission of said request packet; 

Wherein said transmitting device has a dummy response 
request packet generator that, in the event said request 
packet has not been received even though a prescribed 
time has elapsed after said second con?rmation signal 
has been received, generates a dummy request packet 
containing said reception information for the response 
packet that should have been received, said condition 
noti?cation information, and the recognition 
information, 

and Wherein said receiving device, along With outputting 
said reception information and said condition noti?ca 
tion information for said dummy response request to 
said reception results storage device, outputs said 
dummy response request to said processing device; and 
said processing device, based on said transmission 
information stored in said transmission information 
storage device, and said reception information and said 
condition noti?cation information stored in said recep 
tion results storage device, determines Whether or not a 
series of processes have been normally conducted by 
means of the transmission of said request packet. 

2. A data processing device of claim 1 Wherein said 
transmitting device that, in the event said con?rmation 
signal is said second con?rmation signal, transitions to a 
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condition in Which it is possible to transmit a neW request 
packet; said receiving device receives said response packet 
and outputs said reception information and said condition 
noti?cation information to said reception results storage 
device; and said processing device, based on said transmis 
sion information stored in said transmission information 
storage device, and said reception information and said 
condition noti?cation information stored in said reception 
results storage device, determines Whether or not a series of 
processes have been normally conducted by means of the 
transmission of said request packet. 

33. A data-processing device of claim 2 Wherein said 
request packet, said response packet, and said serial bus are 
constructed to conform to the IEEE 1394 standards. 

4. A data-processing device of claim 3 Wherein said 
transmission information is composed of a destination ID 
and a tLabel, said reception information is composed of a 
source ID and a tLabel, and said condition noti?cation 
information is composed of an rCode. 

5. A data-processing device of claim 1, Wherein said 
request packet, said response packet, and said serial bus are 
constructed to conform to the IEEE 1394 standards. 

6. A data-processing device of claim 4, Wherein said 
transmission information is composed of a destination ID 
and a tLabel, said reception information is composed of a 
source ID and a tLabel, and said condition noti?cation 
information is composed of an rCode. 


